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(54) METHOD FOR RECORDING DATA AND DISK DRIVE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To correctly record data by 
preventing the data which is erased temporarily when 
the data are recorded from being lost. 
SOLUTION: When data recording and reproducing are 
performed in a physical sector unit, that is larger than a 
logical block in the case of recording the data on an 
optical disk 10 in a logical block unit, the data of a 
physical sector where a part of the data read in the 
physical sector unit are replaced with data to be 
recorded are read to a buffer memory 29. Data that 
cannot be replaced with the data to be recorded in the 
data of the memory 29 are copied to a nonvolatile 
memory 40. Record data in the physical sector unit are 
generated from the data of the memory 29 and the data 
to be recorded, and the record data are recorded by 
erasing data at the recording position on the disk 1 0 in 
the physical sector unit. Since the data temporarily 
erased from the disk 10 are stored in the memory 40, 
the data to be temporarily erased can be re-written in 
the disk 10, even if data recording operation is interrupted. 
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(57) [mm] 

mm ] f -;?iBif B*{c-B#fl<){c?ii$ /ii> T- ^ com 
-9X'S^mx. ^>ii^v^T-i5' Sr^»i^tt^^: 4 OtC 

3 h --r -2. . ^ ^ 'J 2 9 <7;t - ^ t fell -ri. r- *»<^ 
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mir -f x^mMmw±.x<r)mm.m.^mmmm. 

C: t 1.11 *J12fSm'7)r-:^ieii:^r 

a. 

c fi^JB 4 ] mtif^x^ mmmw'\(r>'T- 9 cob 
m^'i>m^tixwm^titzt § , 

y <7)iiSiJ'|f |gA<-i!c Li^c^^ , mtiTm^^^ ^ V (cie 

m'^t^m^iixmrn^titzt # . 

T V V - frf E^fflf6tt ^ * y (c ISM $ fLT V ^ I. 

ti.^»f6tt^* yt, 

mmmmxii. mimm^mmnix. ma 
T ^ x^mmmmzmmms^iiLX'T-:S'iimth 
m. miRf ^ x^mmmmzim^tix^-^ir-:? 
mmm&jM^nx 0 i>±t\>mM6^^iiLmzm^iiitt 

mz. m!^tiiLtZT~^^(^^i:im-tlT-:!'X'm^ 

mifz(^-hmmm^!i^i<Lmzm^mtt(^tL. tfz 
miie^»3%tt^^ y immix . miar ^ x^^^ieii^ 
m^ii>mi^ti!i^tLX. i^-^miismt^T-^^x-mtm 



mmmm-ii. mumm^^mmmLx. ma 

imma ] miMmmx-a . memi^m uzr- 
9(r>-u^. iimfhT-9^zw.^^tfz<r>io. ssfr 

^»^tt^ t y mm tx , flyfe^ii^tt^ ^ y tcieii 
^tix\.^hmiif-9mT—9<n^m.mim^ 

s. 

y <^ii3'Jffi|g*^-gc L n:^^, fflB^W^tt^ ^ y fc fi 

iefEiiS*#a^$ijffliLr, BiiE^»i6tt^^yfcfe« 

$n-ct^§T-^^, mr—9cr>mmm!^mx'?n^ix 
rzmiir ^ x9mmmw±.mM.f,zm^m.-tz t m 
iSfri.iS*JS7ie««r -f xi?^a. 
[it*ii 1 0 ] mmm^mx'ii. '^mtitzf—^ 

x\^t£\-^f-9 i]m%ir-m^'&^ ^ y iciB-ts $ v ^ 1. 

[000 1] 

iiXUT^x9mwf,zmth. mL<\i. Tix^mi 

smmzr-^mmi-imz, r 

tm^ixXv^hT-9 * II^tHt t AtclI^tiJ Ifzr- 

9<D-umithT-9izw.^mixm»m.ti><ot 
u T^x^wmm^iym^iii^ixx. mtiT 

-9X'm.^mthfih:itw^'f—?tUT-'?<nii 
isaitMS ^^»iitt^ ^ y icieii^ ^1. ; t tc j; 0 , 

X'hh. 
[0002] 

X\t. ^m-t^^^-i Xti<±^Ui3.b'y-'^Xi^±<r)T]^ 
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[00 0 3] ll7{ilO<7)M-b^'^'$r4O<0flS7'D 
At^-tHSro-y^^THl^X TBI J - TBlSj S 

X re 1 J - re 1 3j tX(OT-:^t:^ts^m-t^'iS^ 
r P S 0 J ~ r p s 3 J cOr-:?^OS!^tB Li)<nhiifz 

Ik. m^m^titzmm-t^ 1? rpsoj-rps3jio 

T-:}'i)>^m7 BlZTTitlkmy^-ylPTVUX TBI j 
- r B 1 3 J tX'<r>ir—9 r d 1 j ~ r d i 3 j SrStI? 

I.. 

[00 04] *Jt. ^•:fU',9rYvx tbi j ~ 

TB 1 3j \Z'T—9^%m-fh'^^. 3fef 'fX^?^<?)T 

v^^t*»^>. iia7'n'y;?rh'u;^ TBOj '■B14j 
r B 1 5 J ^T-:? t-^fc-li-T^llt^rtm{f=6r^>=ar 

[00 0 5] z.<r>fdh. f^aT'O'/^'rh'wx tboj 

r B 1 4 J r B 1 5 J c7)f-^ S:T-^le«fr<0«ffii: 
Oj , rps3j Or-:? TdOj ~ rd3j , ("di 

2j - Tdi 5j s-i5!;vtb-r. 

[OOO6]§A>{C.08C {=^-rfr/L'{C|&a7'o y 
TKUX TBI J - TBI 3 J {cieii-rSr-:^' re 
1 J ~ r e 1 3 J t , mzmi^iii^tlX\'^ltmmcO^ 

m^mtmmro-y^^TvuxfBOj ^bia^ 

TB 1 5j tTj-f-^- TdOj rdl4j rdlSjSrffl 

a-t;?:? rPSOj - rps3j (^r-:$'S:M*LT*^ 
^ TBI J - TBI 3j f,Zf-^^:^-fh:LbifX'^ 

[00 0 7] C:cDl^a-lr;7 5' rpsOj , rps3jS0 
LT*^ <^Ht>'S& atfilf^Ji 'J - T -f 7 r 7>f h 

[0008] 

mz. ^^wzmmru •/ ^ r h ]yx<;^mmmm-^ 



[000 9] zzx. ^^tifzimmf-f^f^x 

9 ^zimthfzibf.zmzlBi^ixX \^hr—^ ^rft'i L 

fc, ^T^x^mmr^mMm^^m^^ixxLto 

TLt3. S;^^. %f ^ x-:^t,zmi^ixx\^hT'-9\i 
mii^ti.X\^hZti}^h. m^$tifzf-l? Srffl7Ct'# 

[0010] ^zx\ zcD^mi. r-^>immz- 

BSM t M 4 ^tilT-^ <7)?m ^ E6ih L T , IE t < T - 

:? Sri eiit hzt t<x' um-^a X X/r ^ X 
9mm.^mk^h{y<r)X'hh. 

[00 11] 

im-fh'm. ^ xcmmm.mztm^tix^-^i.'T- 
Mz. m.?i-\^Lfzr—^<r>-Ui:. imthf—^XW. 

mxh-ox. ^ x^mmum-hm^^^ixx . 

-oimthr—^X'W.^mi.htiti^^r—S'b. Wcf- 

9<nr< x^-mmkwi.xm.mm.-k^'nmm. 
[00 121 I'^x^mw.i. r^x^mm^ 
-f x9i^mmmi^hmh^^tifzr-'9^wm-h-T- 

ir—9t. i%^—9o:)T ^ x^m}mMi.x<rmm 
[0013] zoi^mzawxM. mm%ir'{X9^z 

we.^^w'SLxmM^tiih. zcrmm-t^^^mxm 

^th^ixfz T-'^<r>-mK tm-fh f- ^ xm^-^z. 
fzcoib. ms.'^m-ti'^sfs^iiLX'm^m^tiibmz. a 

»tlf-i^X'S^nithm\'^T-:^ffi. z<nr-9 

<r)%T^x9ix'(mmm.-k^<timsLm.'mt^ 
\z. ^jf^tt^^'jtieii$ixi>, ttz. 
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(00 14] cci-c, SE^asL^cT-r^co-ai^, im 

[00 1 5] ji/i. T-9<r)immm^ixx'm^ix 

'ji.zBmtix\>^if-9i<^T^x^i>zmtm^ti 

tix^^izbi^tm^m^ii^. 

[00 16] 

BM(omm<^~mmi,z-:>\,^xm.m-th. mm. mtim 
Es^T-fX:7 1 o<^wmfS.^-mi:7rsLx\>^i. mi 

-K-f yy'-yA^'i§ft^>tiTi->.i.. d^Tjij-K-f yy- 
^^^^rtiillfJtcsFP (Standard Formatted Part) V 

-y, SFPV-y. SFPffl^y-y. PEP (Ph 

ase Encode Part) V- y*^'-?-n-?tLiS(t'^nT Vi|> , 

[0017] ij- h'^ yy-yfi. xy-tUh-y htcj; 
[0018] S F P V - yji, mS.'^Rmm^cr);< t -f 

[0019] a— !fy'-y<i, T-^oiB«iS*tfflv^ 

fig-fe :7 tcft ;i T fflffl $ it .5. 'J r *>^(t ^>ixT V ^ 
[0 0 2 0] SFPffl^y-y{4, «<0^rV%PEP}^ 

f(:(7)7 ^-vy hcommtmmmi^tix-^r-mmco 
mi ^ixfcsFP y- y t (r>m^mmx'h i> « p e p y 

if y- vT-co h 7 ■/ s;^^ o-t m'^y y vmrnx 

im^tifzmmx'hh. 

[ 0 0 2 1 ] , ±m<Dy(MMf ^ x-!' 1 0 s-fflv-^s 

1 0{4XfyK7l/^-:?gg2 ltJ:o-C. 



10022] i/t^T^x^ioizii. ^T^x-^mm. 

2 0<7)3et'y^?r-yy^2 2*»^3felr 3y ho-;l.$ 
fT-^cl^— f3b!)<»SI=f$ft^. 3tKmr 'fX^' 1 OX-m 
?il!ft U— !f 3e b- -y T -y rSP 2 2 (OTK^ajJfta 

ESS ( n^-tf-f ) {cfsst $ ni. . 3K«!ajj![iaia8T'{4 , 

•cmR Ffi^SRFSr^Lt 'J - Kf-^^vpyo •/ 
2 3tet|&-ri.. ^/c. h7 y^>i/^IKt-tSTE-^7 

[0023] ij - H^-v ^tvPyo y ^ 2 3 X'\i. 
Ffi-^SRF*»A> y - H ^' p -y ^' C L K^fl^fi^R D 2: 

[0 0 2A]^-mm^2AX'\i. m^^ixfzyi:- 

;*>^isiift-^sFEt«^ii. r3fe<^3i^.&a*^3Kia 

^r-fX^' 1 0±<7){4Bt=5rl.i3tc, ^^t'-y :?r-y7* 

-;^;^|g»fi^SFDS:±^L-C, ^h'-y;?r-y7-gB2 2 
OTiJ'^iX-rJ' ) I., i/i. 

^fitz V 7 -y^y^^^Hfl-^STElcao-^ . V-^^cry 
W^mififm<r) h 7 >y 9<r)^^m.t ^j:hlo\,z,^ 
ify^7-yy^2 2(0iim]yyXt:mithtzlibcr>hy 
•y y i?lEISfI-t STD^4« LT. Tttf -y T -y 7-gS 2 
2 iOT ^' aX-^ tc gtj^-r I. . 

[ 0 0 2 5 ] i 7t , -f-mm^ 2 4 T-<4. m^f -f 

7.^? 1 OtJtLtT-^J'S-IES-ri.l^^C. Hm'v y FIB 

iilfi-f SMH^ISm^7 F2 7{Cffi^LT. Km'v x h'2 

7i'(>. m^f^x9 1 ocDu— r5t<7)Hsjt{ag{cii: 

[ 0 0 2 6 ] $ t>{I. -r-^SlJ1JPa52 4 Tii. f^E^S 
f 3l£{iJ^)|iJfflIg|5 2 6 1« Lt - K 
;l-S:S>^-ri./ia^<7)iS^fi^ SPC^^ LT etj^tl. i: 

Xx\;yY)V^-'?^2Hzmth. tfz. jfcb'-y7 
r 7 rgB 2 2 f> $ ii I. L— if ?t^OHSJt f5S:^i F y 
•y ^ y ^liJfflllEH^IS;^ ^r^ U oiz. ±\^y ^7 y 7'i5 

2 2S-5ieiSSvT-f 1 o<o@:^ri6)tc#!i!)$-ii-i,;^^7 

[00 27] fi#jaag|52 5T1i, iJ-K^n y7CL 

tzm^i^-n-f—^ DmtbLX. SCSKSmall Conp 
uterSystem Interface)-^ATA P I (AT Attachment Pa 
cket Interface)^coa^S^^5^^5L:t•^ y^'7x-Xgg 
2 8S::fi-LT3ytfa-^JIS#{cfit|&-ri,, ff 

^^mU 2 5 tCJiV N' y 7 T ^ ^ y 2 9 A^tlM § itT fc 
0, ?temT-f7.7 1 0*><^M;2*^ttJL^CT-^S:-B#« 



r- D i n $ ^l/c t # i O A:^ r- D i n 

2 9{c«J$$ilTV^ST-:5'Srfl|V^|,C:i:t\ U-Ht 
[0028] I/— f3taj:*5SlJfflia52 6 t-ii. m^ixti 

tmm^^D\,zm-^\^xmk%T>!X'i^ i otc^tTco 

^3K;Ui:=3ri,J:3(c, I/— IflBKfl^SLDS-^tT 
3^tr7^77rgP2 2tfDU— ifrJ^-f^f-K 

1 0 0 2 9 ] C P U (Central Processing Unit) 3 0 1 

{i, >'N'X 3 5 LT 'J - h' f-^ D •/ 2 3 ^-t 

leti'mt^^tiitmz. rom3i^ram3 2*<s 

«!$^^T^^I., CPU30{i. ROM3 ltci51g§itt 

m^c Ti±^ix^-mm^2 4'^immm^2 5 
miz^ik-th^tizx*). %T^x9mm.2ox-^'7y 

ti, m^(r)mmmt:nomz'^mb^iimmiiRA 

M3 2l,Z-^m^iti>. 

[ 0 0 3 0 ] S ^>{C. VN'X 3 5 tC(i^»3ltt^t 'J 4 0 

A^^gg^/tTfeo, Tfeat^T-f;^:?! o*^<i>sg^aj§n 

ii^^^^^lfligtt^ ^: U 4 0 (ClEli^ixT (.^•i>x-^'c7)i^ 
;^tBL«, CPU3 0{=J:-:>T«fJffll$*lS. 
[003 1 ] ■f-:J'iefiB)f^troviTlll3co7n 
-^^'~ht:m\'-^Ximth. t-fXT-yy'STlX' 

a. f-i'mm^tiiym^T^xi' i ocoi^yo 
wziiZtmthT-S'tmm-im.t o . -^'t-? 

§-ii-c;^7^-y7-ST2{cittf. «fi|i«f. ^gyo.y^'r 

Kl/X re l~B 1 3 J i,ZT~9iim-thm^, 114 
A tS^^ J: 3 (c^tiSmr -f X 1 0 A> <i 'J - H '^r T -f 7 
T'f 7>f Vma^tmhtlhmm^^ r p s 0 J , r p 
S3 J cof-^-Sric^ttlLT. 04 BtCS^f J: ot^'^-y 
7r;<^';2 9{ciei§$-<i-5, 
[00 32] At 7 7-8X2 t-Ji. ll4C{c^-f J;3 
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(C. iefi-tl.T-^'5r3>h'i-:J'^a*>/i>5»tIX');^ 
Ty7'ST3(Cjitf, Xr y7'ST3T-»i, >'N'-y7r;< 
^ 'J 2 9(c|i;?i.aj$n/tT-:J';!)>A>SS7Klimx ■< ^^^^ 

1 OfCgfi-rSr-^'SrSliRLT, f^X3 5^itLX^ 

y4 0{-3h-f I.. 3fer-fXi?^l 

2 0 (Cjfeia^-f -f ;^ 1 0 $ ^iTt t # , 

-f x^' 1 o<os F py-y{cieij§iiT »r^i.TV 

4 0(cfeii§-ti-i,. 

[003 3] HSti^Jflltt^t •;4 0t0rDir-i^3 

-itzf-^ i%^T ^x9io \,z%m-th tts , c: 
<r)^im^fz'r—S'(r>^>!btf^h^<mmx")-Y'tT 

7 r ^ 7 M&#*^'fft>ixl)ftS-fei7 ^J'Aii-fl,*^ 

mtlZt^^X'^^XoiZ, 2 o<^T- :J'iE1gma{4 0 
a, 4 0b^mfhi,(Dtth. 
[0034] tfz. T-m^mOai, 4 0b<i. 
mm.T^x9 1 0*^^>K;z^ai$ixTS-S?tfiBE^TV;^ 
9 1 Ot»#jitil^T-:S'S:iB1i-ri.7t:tocOT-:7gp 
4 0a-l. 4 0b-li:, Z(r>T-i'¥tm^ilX\>^f.z^ 

m^T^xi^ 1 o±<7){iLW.t:mmmti-:tm. mi 
m.^mmmm^tztb(7)(mm^^4 oa-2. 4 o 

b-2t'fflB!c1-|.. 

[0035] ^»f6tt^t!;4 OtCtl. T-i' 

iE'tipI«4 0 a , 4 0 b{ciS'tt$il7tT-^A''i:'iOJ: d 

m-^SJ; ate. r 'f;^^'iI*<7)il8iHS?gM i D^KIi 

th'mMmm4 o c ^K(ti>, ^fc. wi«i4 o c 

(i, T^m^it:<=t'J4 0^cOT-9m^&^<Pi,zm:h<r> 

t X . ^^^'Stt - 9 mm ^tix^^hz 

t JrWSflf # hlo izBmtifZT~i?mm'hi:i 
rJ'tlEli-ri), 

[ 0 0 3 6 ] C: iX', M;i{f 04 C t^-fr-^' Sr3tJK 
mr-r;^^ 1 0{ciBli-ri.ii^, iigi7'o.yi?r KU;^ 

•"BO J, '■B14J. TBI 5j fdOj . 

r d 1 4 J , r d 1 5 J A^Ttia^T 7.i? 1 Oij-hm^ 
m^tiXWrnrnmitih, zcritz!^. ll4Et^tJ: 
0 1 , (5Ktfl8gP4 0 a-2(C{il&a7"a -y 7 F l^X 

r B 0 J A>^> 1 ISJ170 y 7^)•^7)r-^3()W$i^T^.^ 

iztt^^^^Kx. T-^m 0 a-uzmmyuy^T 
vux reoj iOT-r? rdoj *ifeii$ni.. ^^c, 

eS'tSlggP4 0 b-2lc(if&li7'D 7 T H l/X r B 1 

4 J *»^> r 2j usmyx:i'y^j^cr>f-9mm^tix\>^ 
i>c:t*%$fLt", T-9^4 0h-nzmmy'a-yi^T 

HU;^rB14j, TBI 5j C7)T-^' Td 14j , 

I'd 1 5j mm^tii, tfz. tfa^iS4 ocwi, 
T-rJ'iEiiM^tieit $^iT ^^iT~i^mm^tix\,^ 



fzm^^f ^oi^ MM I D mm^ti h . 

[0 0 3 7] ;^r-y7*ST4T1i. ayfjL-^^a*^ 
t^^^m-ytzT-^t. >'N''y7r^t'J2 9tiS1i$^l 

Tv^i.T-^'OS«3felK^T-f 1 0tc»#a^ixS 

pt^rvx^' 1 otcieiit.s. mumAmzTTstii 

Kl'J^ fB 1— B 1 3 J <^T-:? Te l-e 1 3j fc. 

Huxreoj, '"B14J. r B 1 5 J c7)r-:J' d 
Oj. rdl4j. Tdl 5j *><c.iEair-^'*«4lS^ 
ixf, Zcotmr-^umm-ti^iS^ rpsOj~rps 
3 J fctfil*$itl.„ 

[ 0 0 3 8 3 XT ■7rST4 X\ f-:$'<^im¥lEL< 
b t # tcJi;^ r -y 7- s T 5 T^JSI^^ t *J izii 

^1.. ^fc. ^»^tt^^'J 4 0C0«S^JS4 0 c (zie 
Xi?^g2 0*>^>?Kiai^T'f X^? 1 0*<K05'h$iiJtt 

:mtLx\i. mtimm:fxi-y9rYvxtLx^ 

L^rV^#gMSrl2Sffi|gg54 0a-2. 4 0b-2tcS§ 

[ 0 0 3 9 ] iXtc. r-;J'i£lll!)f^4'l=3feT -f X^'^a 
2 0 ^7)«rf^*i«:)3«flt*&<?jt* S v^JiScKE^^tc J: -> 
XAm^h.tz^X'<rym%mmz':>\-^X . ll6<^7o- 

[ 0 0 4 0 ] ?t7-' ^ X ^'gg 2 0 c7)iijf^*<fpg:? ni. 

^iJt-l. , :iZX'T-'S't)^i£.L< im^flX^^h 1 1 tcti 
XT-y7-STl 2tit^, TfeSS^T^Xi? 1 O-hmm^ 

fix^^ht^t^imuh. zzx\ ytm.%T^7.^i 
ot<m^^tLX\>^i>t^izii. xf vrsTi 3(C3t 

I D ^^ji;?^ , t y 4 0 co'mmmzsi^ 

^tix^^hmsmnb-^thi)^i)^t:nmi , ^ .i 
x\ m^mmt^-^-fh t # ttixx -y rs t 1 4 tcii 

4 0O{4S1Wlga54 0 a-2. 4 0b 

-2tieii$nrv^§tti§T-*$ix/L«mT^x^ i o 

±c7)f2Btc, f-:7SI34 0 a-1. 4 0 b-KCieii^ilT 
v^^T-i' S-IB^i LTX-r -y 7° S T 1 5 (cjltf , 
10 0 4 1] Xr-yrSTl 4T\ T-^-tfOlE^iA^IEL 
< Lfc i: $ IziiXT ^y r S T 1 5 * U 

l>Z%i^^tlX^''hT-9imWM40a, 4 0b</)T- 

:^^m^mizLx. mmmmm^'th. 

[ 0 0 4 2 1 ^ it , T^T-f x^'ga2 o^<7)«:J]*>m 

1 o^j-mm^iix. ^ x^'^m2 oizytm^T ^ 
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^B2 o^<Dm:h<mm^w±^fixi)-e,mmmi^m 

ity;:^tc{4. Xr-y rSTl 23il>v^{4Xr'yrST 

1 3*>t>Xr-yrST 1 etciitf. 

[0043] Xr yr ST leX'ii. T-m^^^=f:>J4 

0iwiBii?iiTi^i.f-^'*«^T-fX:? 1 o(cie#i 

T-fl.. tit, XT-yTSTl 1X\ ^Jf|gtt^tl»4 
0tCT-:5'*^'iS1i$ii-Ci'^^t^t J)?.iUiiS1i§it 
X\>^lT-:^1fiJEl<^\,^t^Ui. mmmi^i:^j-t 
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